
Neuroinformatics and the
BIRN

Bret Peterson
petersob@mail.nih.gov

NIH/NCRR



Building on Neuroinformatics
Initiatives

• HBP
• LINC

– PedDB, NIF, SemWeb, NCBCs, BIRN
IMAG/MSM, CRCNs, NIfTI, ADNI, KEBR,
INCF

• New initiatives under the Blueprint





Tying together communities
Formats, Schemas, Pipelines, and Semantics

NIfTI, HBP, BIRN,
NIF, NAMIC,

NCBO



Conversion: O(1)
# of Routines: O(n2)

Conversion: O(n)
# of Routines: O(n)

Conversion: O(1)
# of Routines: O(n)





BIRN MissionBIRN Mission
Develop an infrastructure

that enables science that would

not be possible or likely within the
confines of a single laboratory.

Ensure that the infrastructure is

accessible, adoptable, and
scalable in such a way that it can

be used by anyone to realize large-

scale cross-institutional scientific

projects. The infrastructure
should  support unique

developments and discoveries

leading ultimately to improved

healthcare.

Scales of NS data from Maryann Scales of NS data from Maryann MartoneMartone



Secondary GoalSecondary Goal

•Create an environment where a

large group of computer scientists
and information technology

professionals from around the

world can push their science and
advance their careers while making

contributions to biomedical

research.



BIRN BIRN Collaboratory Collaboratory TodayToday

  Enabling
collaborative

research at 28
research

institutions
comprised of 37
research groups.

It will no longer matter where data, instruments
and computational resources are located!

Internet 2SiSi SiSi

Function BIRN

Human 

Morphometry 

BIRN

Mouse BIRN

BIRN CC





Old age and treachery will overcome youth
and skill.

- Gary Glover’s
email tag line





Old scientists do not change their minds; they
simply die, and new and younger scientists
come along for whom the new paradigm is
not so threatening.

- Max Planck



BIRN Contributions
Taking advantage of the multi-site

perspective

• Multiple manufacturers
• Tighter feedback loops
• Multiple modalities
• Extensibility



http://www.nbirn.net







FBIRN Traveling Humans StudyFBIRN Traveling Humans Study
HIPAAHIPAA HIPAA

HIPAA
HIPAA

• Subjects traveled around the
country to be scanned at all FBIRN
sites.

• Big differences were
seen in images from
different scanners for a
single subject.

• Collaborative
efforts around
scanner calibration,
task protocols, and
processing pipelines
greatly reduced inter-
site variability.

• These techniques
will enable combining
of images of disease
states collected
around the world.
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BIRN Contributions
Taking advantage of the multi-site

perspective

• Multiple manufacturers
• Tighter feedback loops
• Multiple modalities
• Extensibility
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perspective

• Multiple manufacturers
• Tighter feedback loops
• Multiple modalities
• Extensibility



Goals

• Digital Atlases
• Integrate Gene Expression Efforts
• Automated Image Processing
• Integrated Interface Applications

• Focus on:
     Neurodegenerative Diseases

Tools to share and mine multi-scale structural and
functional mouse brain data



Designing this Data
Integration Framework

BAMSWebQTL

Spatially Coregistered
Images in Database

Coregistered
Atlas Modules

Web Based
Resources

Ontologies

MOUSE BIRN
ATLASING TOOLKIT





BIRN Contributions
Taking advantage of the multi-site

perspective

• Multiple manufacturers
• Tighter feedback loops
• Multiple modalities
• Extensibility



Mouse BIRN Data Integration
Framework

2.  Create conceptual
links to a shared ontology

1.  Create multimodal
databases

3.  Situate the data in a
common spatial framework

4.  Use
mediator
to navigate
and query
across
data
sources



BIRN Contributions
Taking advantage of the multi-site

perspective

• Multiple manufacturers
• Tighter feedback loops
• Multiple modalities
• Extensibility









If bandwidth begins to match the internal
processing power of individual nodes in a
communications network, individuality begins to
merge …

“If we were ever to put all our brains together in
fact, to make a common mind the way the ants
do,” warned Lewis Thomas, “it would be an
unthinkable thought, way above our heads.”

Distributed intelligence, or composite mind is a
nebulous idea. On the other hand, we do not
know of any intelligence that is not distributed,
or any mind that is not composite.

- George Dyson
Darwin among the Machines
(1998)



see Max Planck quote



Biology is an information science.Biology is an information science.
- Sydney Brenner- Sydney Brenner



<<BIRN<<BIRN

Nature 440, 23 March 2006Nature 440, 23 March 2006


